right sided Robertshaw tube was used; and when a left sided Robertshaw tube was used saline-trapping again became a problem.
On day 13, right lung lavage was successfully performed using a White double lumen endobronchial tube.
Lavage produced definite clinical improvement which however was not sustained and the procedure was repeated six weeks later again with good effect.
Bronchopulmonary lavage is of proven value in patients with alveolar proteinosis. However, because of its infrequent use the technical problems which are encountered seem to be little known.
PULMONARY OEDEMA, SEPSIS AND CHRONIC BRONCHITIS A. Morton, Repatriation General Hospital, Greenslopes
Cigarette smoking has recently been shown to increase alveolar permeability (J ones et al., 1980) . In addition, there is increased transudation of albumin from the lung vasculature in bronchitic patients during acute chest infections (Stockley et al., 1979) . Furthermore, severe sepsis is one of the most frequent causes of the pulmonary oedema of the adult respiratory distress syndrome.
Since pulmonary oedema is often multifactorial in origin, it is expected that it would occur more frequently in septic patients if they were also chronic bronchitics.
During a 16-month period, 35 patients in the postoperative period all of whom were thought to be free of left ventricular failure due to cardiac disease, were admitted to the intensive care unit at Greenslopes Hospital because of associated sepsis. There were 9 deaths (26070).
These 35 patients were divided into 2 groups. Those with chronic bronchitis (history of long term heavy smoking and recurrent productive cough) and those who appeared to be free of this disorder. There were 14 bronchitic patients and 21 nonbronchitic patients.
Patients were further separated into those with radiological evidence of pulmonary oedema and those with no radiological evidence of pulmonary oedema. Sixteen of the 35 patients suffered from pulmonary oedema. It is commonly believed that clotting factors rapidly deteriorate during storage of blood. This has influenced the management of patients bleeding severely in that clotting factor replacement may be attempted with fresh frozen plasma, cryoprecipitate or prothrombinex. The deterioration of clotting factors thus deserves close attention.
Thirty-five patients with perioperative sepsis Bronchitis Present Bronchitis Absent
Blood was collected into CPD from 10 volunteers, split into satellite packs, and stored for up to 21 days. Factors I, 11, V, VII, VIII, VIIIR:Ag, VIII:VW, IX, X, XI, XII and XIII were all examined for deterioration during storage.
No decrease during storage between 0 and 21 days was found for factors I (fibrinogen), 11, XII, XIII and VIIIR:Ag (factor VIII related antigen). Statistically significant but small decreases were seen in factors VII, X, and XI, but these were slight and of no clinical significance.
Substantial falls in factors V, VIII and VIII:VW (Von Willebrand's factor) occurred. Factor V showed a gradual loss to about 50"70 by 21 days. Factor VIII and VIII:VW both deteriorated in an exponential fashion to 40"70 and 22"70 at 14 days respectively.
In one subject small clots were found in the collection and these were associated with a marked fall in some factors.
DIRECT BLOOD TRANSFUSION REVISITED
E. D. Loong, P. R. Law, 1. N. Healey, The Sutherland Hospital, Caringbah In the past direct blood transfusion was a wellestablished technique that had been used as a panacea for various ill-defined failures of the coagulation system. Advances in blood bank technology, elucidation and diagnosis of the causes of haemostatic failure have virtually led to the demise of such a "shotgun" approach, and resulted in correction of those problems with specific component therapy.
Nevertheless, some patients do continue to bleed despite appropriate piecemeal correction of their defects, reflected ultimately in a battery of normal coagulation tests. On these rare occasions, one is often unable to explain the continued bleeding.
Over the last two years, we have transfused fresh blood as a last resort in such critical situations. We have found direct blood transfusion to be a satisfactory alternative to the administration of freshly collected anti-coagulated blood in a plastic pack, and have confirmed long-standing reports that the method is safe and practical.
The simple technique employed and the protocol to which we strictly adhere will be described along with reports of three cases.
We believe direct blood transfusion can be used as a ready and reliable source of fresh blood in the infrequent haemorrhagic emergency in which conventional component therapy is either unsuccessful or unavailable.
AN INTENSIVE CARE COMPUTER MONITORING SYSTEM
Dr. T. E. Oh and Dr. 1. L. Black, Sir Charles Gairdner Hospital, Perth A computerised monitoring system, specially developed for use in the ICU, is described. The system uses an LSI-11 based microprocessor which is software-compatible with a POP 11140 computer. Eight physiological parameters are continuously surveyed. These parameters are either truly on-line to the microprocessor or are semi-off-line. Data input of semi-off-line parameters is simplified by manually dialling a specially designed "clock" which is examined by the microcomputer at regular intervals. The physiological parameters are displayed graphically and numerically. Both quantitative and graphical data are automatically stored on a regular basis on a floppy disc, and data collection may be interrupted at any time to display all stored data. The floppy disc also represents a full patient record which may be "replayed" at any future time for reanalysis or investigational purposes. Trend analysis, trend-based alarm, "suspend" monitoring, and marking facilities are also incorporated.
SEPTIC PATIENTS -AN ANALYSIS OF A THERAPEUTIC REGIMEN

W. B. Runciman, G. D. Phillips, A. E. Vedig, Flinders Medical Centre, Adelaide
A retrospective study of 63 patients with septic shock was carried out to establish a data base for a prospective study. Patients admitted with a clinical diagnosis of septic shock were given oxygen, intubated and ventilated, if necessary, and an infusion of Stable Plasma Protein Solution (SPPS) was commenced. A Swan-Ganz catheter was inserted in 54"70 of patients in 1977,68"70 in 1978, and 93"70 in 1979. There was a poor correlation between central venous pressure and pulmonary artery wedge pressure in these patients. SPPS was given until the patient appeared to be optimally volume loaded. If the haemodynamic picture and urine output were not improved by these measures, a catecholamine infusion was commenced. In 80"70 of patients this was an adrenaline infusion at a rate of 3-10 IAg/minute. Antibiotics were given, and surgery undertaken as appropriate. Steroids, bicarbonate, digoxin, diuretics, and heparin were, in general, not used.
RESULTS
42"70 of patients had received sufficient or too much fluid prior to admission. A further 28"70 required less than one litre of SPPS to achieve volume loading. Of all patients, 23"70 improved with volume loading, the remainder being commenced on a catecholamine infusion. 750/0 of those patients commenced on a catecholamine infusion responded with an increase in urine output and a fall in serum creatinine. The remainder had continued deterioration of renal function and required haemodialysis. The mean stay in ICU of patients requiring dialysis was 27 days, compared with 8 days for non-dialysed patients. Overall mortality was 460/0,31 % of deaths occurring within 3 days, and 38% after 2 weeks. Mortality was influenced by the site of sepsis, but not by haemodialysis.
RESUSCITATION BY MOBILE INTENSIVE CARE AMBULANCE OFFICERS J. Blosfelds, Ambulance Service, Melbourne
A retrospective analysis of all cardiac and respiratory arrest patients presenting to Mobile Intensive Care Ambulance (MICA) in the 12 months January to December, 1979, was presented.
In all, 749 patients have been analysed and data was presented on the cause, presenting pattern, management and the outcome.
In the light of this analysis, emphasis is placed on the need for public education, rapid ambulance response and training in advanced life support for all ambulance personnel.
CARDIAC OUTPUT AND ORGAN BLOOD FLOW
The authors measured output (CO) and organ blood flow (OBF) in healthy rabbits which were anaesthetised and ventilated, and compared these results with findings in the two groups of control rabbits: I) anaesthetised -no IPPV (anaesthetised controls); 2) conscious rabbits -no IPPV (conscious controls).
Cardiac output increased significantly in both control groups. Blood flow to brain, eye and gut increased at the same time. Blood flow to kidneys, muscle and skin decreased in the anaesthetised rabbits, while it increased in the conscious animals. Cardiac output and blood flow to the brain and eye altered minimally and flow to the gut, kidney, muscle and skin decreased significantly in the ventilated rabbits.
These data demonstrate that conscious and anaesthetised rabbits respond to stress by increasing their cardiac output and redistributing blood flow. These responses are impaired during IPPV, and may result in ischaemic damage of vulnerable organs. dopamine and dobutamine in dogs with severe metabolic acidosis.
Methods. Adult mongrel dogs were anaesthetised with pentobarbital sodium and ventilated mechanically by Harvard respirator with room air throughout the experiment. Dogs were divided into two groups, d~pa~ine and dobutamine group. After catheterIsatIOn cardiovascular effects of dopamine or dobutamine 0.02 mg/kg/min were observed. After recovery of haemodynamic parameters by cessation of dopamine or dobutamine infusion, 1.0 moll I lactic acid solution was infused. At an arterial blood hydrogen ion concentration of lOO nmolll, the second determination of the cardiovascular effects of dopamine or dobutamine was performed.
Results. With the infusion of dopamine or dobutamine cardiac output increased more than 150% of the control value in non-acidotic dogs. There was also an increase in mean arterial pressure and left ventricular maximum dp/dt with a decrease of total peripheral resistance. In severe acidosis cardiac output did not increase with dopamine infusion whereas it increased significantly with dobutamine infusion. While the infusion of dopamine showed no effect on cardiovascular parameters in severe acidosis, dobutamine demonstrated a similar effect in both acidotic and non-acidotic states.
Conclusion. Cardiovascular effects of dopamine were depressed by severe metabolic acidosis, where~s dobutamine showed similar cardiovascular effects III acidosis as in normal acid-base balance. Therefore, dobutamine may be more useful than dopamine in increasing cardiac output in acidosis.
REDUCED GLUTATHIONE ON CARDIOVASCULAR EFFECT OF DOPAMINE IN SEVERE METABOLIC ACIDOSIS Kimitaka Tajimi, [sao Kosugi, Kunio Kobayashi, Kazuo Okada, Teikyo University School of Medicine, Tokyo
It has been reported that the activity of catecholamines is depressed in metabolic acidosis. The aim of this study was to investigate cardiovascular effects of dopamine in severe metabolic acidosis with or without treatment by reduced glutathione (GSH).
Methods. Adult mongrel dogs were anaesthetised with pentobarbital sodium and ventilated mechanically by a Harvard respirator with room air. Dogs were divided into two groups, a non-treatment group and a GSH group. In the non-treatment group, dopamine (0.02 mg/kg/min) was administered intravenously and changes of cardiovascular parameters were observed. After recovery of haemodynamic parameters to normal by cessation of dopamine infusion, cardiovascular effects of dopamine were studied again in acidosis at an arterial hydrogen ion concentration of lOO nm/I (pH 7.0) induced by intravenous infusion of lactic acid (5 mllkg/hr). In the GSH group a bolus of GSH (500 mg/kg) was administered intravenously before starting the lactic acid infusion followed by continuous administration of GSH (250 mg/kg/hr), and cardiovascular effects of dopamine were studied as in the non-treatment group.
Results. Mean arterial pressure and cardiac output significantly increased with concomitant decrease of total peripheral resistance following dopamine infusion in the non-acidotic dogs. Left ventricular maximal dp/dt was also markedly elevated with the dopamine infusion. In the lactic acid induced acidosis the above haemodynamic parameters showed minimal changes compared to the non-acidotic dogs, and infusion of dopamine demonstrated almost no effect on cardiovascular parameters in the non-treatment group. In the GSH group, infusion of dopamine showed similar cardiovascular effects as seen in the non-acidotic dogs.
Conclusion. Cardiac output and left ventricular maximal dp/dt increased significantly with concomitant decrease of total peripheral resistance in non-acidotic dogs with infusion of dopamine. Activity of dopamine was markedly depressed in lactic acid induced severe acidosis, which was prevented by administration of reduced glutathione. The purpose of this study was to measure cardiac output using both thermodilution and transthoracic electrical impedance (TEI) methods and to determine the correlation between the two. The TEI method is non-invasive and especially suitable for repeated estimations at the bedside, so that if accurate in critically ill patients it would have useful applications in Intensive Care. In critical care areas cardiac output is usually measured by the thermodilution method which requires placement of a thermistor in the pulmonary artery.
To measure TEI, disposable aluminised strip electrodes are placed, two around the neck and two around the chest. A constant current at 100 kHz is passed between the outer electrodes and the impedance measured between the inner. Cardiac output is derived from the formula:
Cardiac Output (litres/min) = p (L/Zo)' x T x (dZldt) max x R/lOOO where p is the electrical resistivity of blood, L the distance between the inner electrodes, Zo the base impedance between the inner electrodes, T the left ventricular ejection time, (dZ/dt) max the maximum rate of change of impedance and R the heart rate.
One hundred and fourteen paired measurements were made in 26 critically ill patients (age 20-70 years, mean 51 years; 20 male, 6 female). The range of thermodilution cardiac output was 2.4-12.0 IImin. Overall the correlation coefficient (r) between the methods was 0.69, p < 0.001. In ventilated patients, 67 measurements, r = 0.68, p < 0.001 and in non-ventilated patients, 47 measurements, r = 0.75, P < 0.001. The slope in all cases was close to the line of equal values, but there was a wide scatter of results either side of this line so that in individual cases there was a large discrepancy between the two methods.
ST APHYLOCOCCAL INFECTION IN AN INTENSIVE CARE UNIT
Dr. Bernard Clarke, Dr. John Andrew, St. Vincent's Hospital, Melbourne
There has been a significant increase in the incidence of multi-resistant strains of Staphylococcus aureus in Victorian hospitals in the last year. In the Intensive Care Unit, from 1st October 1979 to 1st June 1980, 50 patients have been found to have acquired these resistant organisms. Multi-resistant staphylococci have been found principally in sputum (22 of 50 patients), in wounds (10 of 50 patients), and in blood cultures (16 of 50 patients). The strains have been examined using a biotyping system and a type denoted as A 71 has accounted for 34 of the 50 isolates. Infection with these organisms has caused increased morbidity and provoked a significant increase in mortality. The predominant strains are resistant to all commonly used antistaphylococcal antibiotics and are sensitive only to vancomycin, fusidic acid and rifampicin. The use of fusidic acid has been associated with the occurrence of cholestatic jaundice in 3 of 30 patients in which the antibiotic was used. The use of vancomycin has not been associated with significant drug reaction (15 of the 50 patients treated with vancomycin).
Patients who have had cardiac surgery, where a valve prosthesis has been inserted, and patients who have had vascular surgery where dacron grafts have been placed in situ, have had a significant increase in morbidity and mortality.
On the 50 patients who acquired multi-resistant organisms during the six-month period, wound infections, sputum colonisation at times progressing to pneumonia, colonisation of the nose, axilla and groin, colonisation of drain tubes and intravenous sites and isolation from the blood, have been documented and recorded. Staphylococcal colonisation of the urine has not been commonly encountered.
Over the same period there has been a high isolation rate of multi-resistant staphylococci in the general hospital. At least a proportion of new patient isolations in the General Hospital are thought to be a result of cross-infection from patients originally colonised or infected in the Intensive Care Unit.
Cleaning and fumigation of the unit, attention to crossinfection control procedures, and the rationale use of antibiotics are three policies which have been pursued in the six month period. These have resulted in a small reduction in the incidence of this undesirable multi-resistant organism.
PATHOLOGY RESULTS IN THE INTENSIVE CARE UNIT A. Morton, Repatriation General Hospital, Greenslopes
Standard statistical methods require, at least theoretically, that data be distributed normally and that sample sizes and variances be comparable. The use of statistical tests such as the t test for unpaired samples may be unsuitable if these criteria are not met and nonparametric tests such as the rank sum test may prove to be more satisfactory.
Small multipurpose intensive care units must treat patients with different types of organ dysfunction and failure. It is likely, under these circumstances, that comparisons of unpaired results (e.g. the serum magnesium for one month compared with the serum magnesium for another month following a change in the brand of intravenous fluid used in the hospital) may involve samples of differing sizes and possibly differing variances. In order to examine the normality or otherwise of the distribution of pathology measurements commonly performed on patients admitted to a multipurpose intensive care unit, 100 consecutive "on admission" values have been subjected to the Chi-square goodness-of-fit test.
Sodium, chloride, calcium, protein and haemoglobin were found to be normally distributed. abnormally distributed (P < 2%). Potassium, magnesium, phosphate, creatinine, urea, albumin, glucose and the white cell count were abnormally distributed (P <: 1070).
The method of performing the Chi-square goodness-offit test was illustrated with reference to the serum magnesium. The advantages and shortcomings of nonparametric statistical methods was reviewed. Reference was made to a group of non parametric tests and the indications for their use.
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